Proton-linked transport systems as sensors of changes in the membrane surface potential.
The kinetic properties of proton linked transport systems and their relation to the membrane surface potential were studied in yeast cells. (1) The negative surface potential of cells rich in anionic phospholipids was found to be 2-times higher than that of control cells; in agreement with their 2-fold increase in the anionic/zwitterionic phospholipid ratio (A/Z). (2) At low external concentration of substrates (high-affinity systems), higher uptake activities were observed for the anions, glutamate, aspartate and phosphate; the zwitterion glycine and the cations lysine and arginine, in both phosphatidylserine and phosphatidylinositol rich cells when compared to control cells. (3) On the other hand, at high external concentration of substrates (low-affinity systems), lower uptake activities were observed for glutamate, aspartate, phosphate and glycine in the cells rich in anionic phospholipids. (4) A decrease in Km without significant alteration in Vmax was found in the high-affinity transport systems that can be explained by the increase in proton concentration at the interface caused by the enhancement in negative surface charge of the cells rich in anionic phospholipids. (5) The mechanisms of the high-affinity proton linked transport systems are compatible with a model which is necessarily ordered, protons before anions. The low-affinity transport systems, on the other hand, follow a random order of binding. The transport systems studied behave as sensors of the changes in surface potential. The reduction of the surface potential reversed the transport alterations with the following sequence: monovalent cations less than divalent cations less than cationic local anesthetics.